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1
VENT BORE ADAPTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of U.S. Provi-
sional Patent Application No. 61/874,795 for “Vent Bore
Adapter” which was filed on Sep. 6, 2013, the entire content
of which is hereby specifically incorporated by reference
herein for all that it discloses and teaches.

FIELD OF THE INVENTION

The present invention relates generally to outage gauges
for Liquid Petroleum Gas (LP Gas) tanks and, more par-
ticularly, to an adapter for reducing the vent bore size of an
outage gauge for LP Gas tanks.

BACKGROUND OF THE INVENTION

Outage gauges (also called “fixed liquid level gauges,” or
“spitter valves™) are required to be used to determine when
an LP Gas tank is legally full, that is, when the liquid reaches
80% full of the maximum capacity volume. When LP Gas
tanks are filled, LP Gas is released through outage gauges as
a gas, as a liquid, and as a mixture of the two phases. A signal
to terminate the LP Gas tank filling process occurs when
liquid appears through the outage gauge. The outage gauge
includes a small-bore valve located on the outside of the
tank, typically on the top surface of the tank that is attached
to a hollow tube which passes through the tank wall to the
80% liquid full level thereof at 40° F. It also includes a flow
limiting restriction with a diameter of 0.055 in. that is
typically located inside the tube.

In use, the small-bore valve is opened before the fueling
process begins, and is closed at the termination of the
process. A refueling operator must wear gloves to avoid
burns when closing the valve. A small amount of liquid may
be released when the valve is first opened, followed princi-
pally by vapor, and then mostly by liquid, when the tank has
reached 80% full of maximum capacity, as the liquid enters
the bottom of the outage gauge tube.

Recently, a change in air quality management rules has
required that outage gauges reduce flow limiting restrictions,
from the current diameter of 0.055 in. to a diameter of 0.025
in., to limit the quantity of escaping emissions (South Coast
Air Quality Management District Rule #1177). To comply
with this ruling, LP Gas distribution companies are required
to change the outage gauges on all stationary tanks, a
requirement that may necessitate the emptying of all tanks in
advance of the installation of the new outage gauges. Such
refitting would cost significant time and money.

SUMMARY OF THE INVENTION

Embodiments of the present invention overcome the
disadvantages and limitations of the prior art by providing
an adapter for reducing the vent bore size of an outage gauge
for an LP Gas tank.

Another object of embodiments of the present invention is
to provide an adapter for reducing the vent bore size of an
outage gauge for an LP Gas tank, which may be retrofitted
on existing outage gauges.

Still another object of embodiments of the present inven-
tion is to provide an adapter for selecting the vent bore size
of an outage gauge for an LP Gas tank.
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Additional objects, advantages and novel features of the
invention will be set forth in part in the description which
follows, and in part will become apparent to those skilled in
the art upon examination of the following or may be learned
by practice of the invention. The objects and advantages of
the invention may be realized and attained by means of the
instrumentalities and combinations particularly pointed out
in the appended claims.

To achieve the foregoing and other objects and in accor-
dance with the purposes of the present invention, as embod-
ied and broadly described herein, the device for reducing
liquid and/or gas venting from an outage gauge having a
housing with an inlet bore having an inlet orifice for receiv-
ing a liquid and/or gaseous fluid at one end, and a second end
opening into a closed end of a threaded internal bore of the
housing, the closed end having an internal surface; and an
exit orifice in the side of the internal bore opening into an
exit bore of the housing for permitting liquid and/or gaseous
fluid to exit the housing, hereof, includes: a hollow cylin-
drical adapter having a threaded internal bore having an
open end; an opposing closed end having an inlet bore with
a chosen diameter therethrough with an inlet orifice at one
end of the inlet bore opening onto a flat interior surface of
the closed end and facing the open end of the threaded
internal bore, the second end of the inlet bore being in fluid
communication with the second end of the inlet bore of the
housing, the closed end further having an exterior surface;
and a threaded external portion adapted to be screwed into
the threaded internal bore of the housing; a threaded stem
having stem handle attached to or integrally formed with the
stem at one end, adapted to be screwed into the threaded
internal bore of the cylindrical adapter; a first sealing
member disposed at a second end of the stem effective for
providing a seal with the inlet orifice of the inlet bore of the
adapter when the first sealing member is placed in contact
with the flat surface of the closed end of the adapter by
rotation of the stem; a second sealing member effective for
sealing the exterior surface of the closed end of the adapter
with the internal surface of the closed end of the housing
when the adapter is screwed into the housing, while permit-
ting liquid and/or gaseous fluid to enter the inlet orifice when
the inlet orifice is not sealed by the first sealing member; and
at least one vent in said adapter opening into the internal
bore of the housing, for permitting liquid and/or gaseous
fluid to exit the housing through the exit orifice thereof.

Benefits and advantages of embodiments of the present
invention include, but are not limited to, providing an
adapter for reducing the vent bore size of an outage gauge
for an LP Gas tank, which may be readily retrofitted on
existing outage gauges without significant waste of LP Gas.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and form a part of the specification, illustrate the embodi-
ments of the present invention and, together with the
description, serve to explain the principles of the invention.
In the drawings:

FIG. 1A is a schematic representation of a perspective
side view of an outage gauge known in the art in its closed
position, while FIG. 1B is a schematic representation of a
perspective side view of the outage gauge shown in FIG. 1A
hereof, in its open position.

FIG. 2A is a schematic representation of a perspective
side view of the outage gauge shown in FIG. 1A, hereof
having the threaded stem thereof replaced by the vent bore
adapter of the present invention in its closed position, while
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FIG. 2B is a schematic representation of a perspective side
view of the outage gauge shown in FIG. 2A hereof, in its
open position.

DETAILED DESCRIPTION OF THE
INVENTION

The vent bore adapter of the present invention includes
apparatus for reducing the outlet bore restriction of the inlet
tube of existing outage gauges from the currently used
diameter of 0.055 in. to a diameter of 0.025 in. or other
chosen smaller diameter, thereby reducing the quantity of
LP Gas escaping from an LP Gas tank during filling thereof.
In accordance with the teachings of the present invention,
the original valve stem of an outage gauge is replaced with
an adapter having a smaller inlet bore and a smaller stem
which screws into the adapter.

The present adapter permits retrofitting of existing outage
gauges to conform to the new ruling without the requirement
of emptying the LP Gas tanks upon which the outage gauges
are mounted. Further, an outage gauge once retrofitted with
an embodiment of the vent bore adapter is readily distin-
guishable from existing outage gauges, since it has a smaller
stem and stem handle. This is particularly helpful when
auditors check LP Gas tanks for rule compliance.

Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. It will be understood
that the FIGURES are for the purpose of describing par-
ticular embodiments of the invention and are not intended to
limit the invention thereto. Turning now to FIG. 1A, shown
is a schematic representation of a perspective side view of
outage gauge, 10, known in the art, in its closed position.
Outage gauge 10 includes gauge housing, 12, having gauge
inlet bore, 14, for receiving liquid and/or gas from the LP
Gas tank onto which gauge 10 is mounted through tube, 16,
in fluid communication with gauge housing 12, and which
passes through the wall of tank, 18. Inlet bore, 20, opens at
one end to orifice 14 and at the other end through cylindrical
protrusion, 22, into internal bore, 24, of gauge housing 12,
which is threaded, 26, over at least a portion of its length
beginning at opening 28 of bore 24. Gas and/or liquid
entering bore 24 exits outage gauge 10 through exit orifice,
30. Threaded stem, 32, having stem handle, 34, either
attached to or integrally formed with stem 32 at one end, is
adapted to be screwed into threaded internal bore 24 of
housing 12. Flexible, deformable sealing disk, 36, disposed
at the other end of stem 32, is effective closing off bore 20
at mouth or orifice, 38, of protrusion 22, by the rotation of
stem 32. In the situation where protrusion 22 is not present
in the outage gauge 10, sealing disk 36 may seal against
internal surface, 39, of bore 24 of gauge 10.

FIG. 1B is a schematic representation of a perspective
side view of outage gauge 10 shown in FIG. 1A hereof, in
its open position, illustrating gas and/or liquid, 40, flowing
from outlet orifice 30. In existing outage gauges, inlet bore
20 has a diameter of 0.055 in., while outlet orifice 30 has a
diameter =0.055 in.

FIG. 2A is a schematic representation of a perspective
side view of the outage gauge shown in FIG. 1A, hereof
having threaded stem 32 thereof replaced by an embodiment
of'vent bore adapter, 42, of the present invention in its closed
position. As in FIG. 1A, gauge housing 12 has inlet bore, 14,
for receiving liquid and/or gas from the LP Gas tank, or
other liquid and/or gas fluid, onto which gauge 10 is
mounted through tube 16, which passes through the wall of
tank, 18, and outlet orifice, 30, through which gas and/or
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liquid exit outage gauge 10. Hollow cylindrical vent bore
adapter 42 has internal bore, 44, which is threaded, 46, along
a portion of its length beginning at open end, 48, of adapter
42.

Threaded stem, 50, having stem handle, 52, either
attached to or integrally formed with stem 50 at one end, is
adapted to be screwed into threaded internal bore 44 of
housing adapter 42. Flexible, deformable sealing disk, 54,
disposed at the other end of stem 50, is effective for closing
off bore, 56, formed in end wall, 58, of adapter 42, by sealing
against interior surface, 59, by the rotation of stem 50. Inlet
bore 56 has a diameter of 0.025 in. to meet present flow
regulations. Clearly, if regulations change, this bore diam-
eter can be adjusted to meet the new requirements.

The external portion of cylindrical adapter 42 is threaded,
60, such that it may be screwed into threaded internal bore
22 of housing 12 using, for example, a slotted portion, not
shown in FIG. 2A, adapted to receive the flat blade of a
screw driver.

Flexible, deformable O-ring, 62, disposed in O-ring
groove, 64, formed on the exterior of end wall 58 of adapter
42 is effective for sealing adapter 42 against protrusion 22
and interior surface 39 (FIG. 1A) of outage gauge 10, when
adapter 42 is screwed into gauge housing 12.

In outage gauges not having protrusion 22, a second
flexible, deformable sealing member or sealing disk may be
attached to external surface, 65, of adapter 42 to seal against
interior surface 39 (FIG. 1A) of outage gauge 10, not shown
in FIGS. 2A and 2B. The second sealing member would
have a bore therethrough to permit liquid and/or gaseous
fluid to flow between gauge inlet bore 14 and adapter inlet
bore 56.

Vent, 66, is shown opening into bore, 68, of gauge
housing 12, which opens into exit orifice 30. This alignment
is unnecessary since the exterior diameter of the region
above end wall 58 of adapter 42 is made smaller than the
diameter of the external threads of the adapter, thereby
permitting gas and/or liquid exiting bore 56 to readily flow
around the outside of adapter 42 and into bore 68. Similarly,
vent, 70, is shown as being bored through the opposite side
of'adapter 42. Again, because of the reduction in the external
diameter of the adapter in the region of end wall 58, any
number of vents having any chosen arrangement may be
selected.

FIG. 2B is a schematic representation of a perspective
side view of the outage gauge shown in FIG. 2A hereof, in
its open position.

Having generally described the present invention, the
following EXAMPLE is set forth to provide additional
details.

EXAMPLE

A leak detection fluid was sprayed onto an outage gauge
mounted on an LP Gas tank retrofitted with the adapter
described hereinabove in its closed condition, and visual
observation for about 10 min. showed no bubbles, which
indicates the absence of a leak. The present adapter was
installed in outage gauges on LP Gas truck tanks and
standalone LP Gas tanks with similar results.

The foregoing description of the invention has been
presented for purposes of illustration and description and is
not intended to be exhaustive or to limit the invention to the
precise form disclosed, and obviously many modifications
and variations are possible in light of the above teaching.
The embodiments were chosen and described in order to
best explain the principles of the invention and its practical
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application to thereby enable others skilled in the art to best
utilize the invention in various embodiments and with
various modifications as are suited to the particular use
contemplated. It is intended that the scope of the invention
be defined by the claims appended hereto.

What is claimed is:

1. A device adapted for insertion into an outage gauge
having a housing with an inlet bore having an inlet orifice for
receiving a liquid and/or gaseous fluid at one end, and a
second end opening into an end wall of a threaded internal
bore of said housing, the end wall having an internal surface;
and an exit orifice in the side of the internal bore opening
into an exit bore of said housing for permitting liquid and/or
gaseous fluid to exit said housing, said device, comprising:

a hollow cylindrical adapter having a threaded internal
bore having an open end; an opposing end wall having
an inlet bore with a chosen diameter therethrough with
an inlet orifice at one end of the inlet bore opening onto
a flat interior surface of the end wall and facing the
open end of the threaded internal bore, a second end of
the inlet bore being in fluid communication with the
second end of the inlet bore of said housing, the end
wall further having an exterior surface; and a threaded
external portion adapted to be screwed into the
threaded internal bore of said housing;

a threaded stem having a stem handle attached to or
integrally formed with said stem at one end, adapted to
be screwed into the threaded internal bore of said
cylindrical adapter;

a first sealing member disposed at a second end of said
stem effective for providing a seal with the inlet orifice
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of the inlet bore of said adapter when said first sealing
member is placed in contact with the flat surface of the
end wall of said adapter by rotation of said stem;

a second sealing member effective for sealing the exterior
surface of the end wall of said adapter with the internal
surface of the end wall of said housing when said
adapter is screwed into said housing, while permitting
liquid and/or gaseous fluid to enter the inlet orifice
when the inlet orifice is not sealed by said first sealing
member; and

at least one vent in said adapter opening into the internal
bore of said housing, for permitting liquid and/or
gaseous fluid to exit said housing through the exit
orifice thereof.

2. The device of claim 1, wherein the second end of the
inlet bore of said housing forms a hollow cylindrical pro-
trusion on the internal surface of the end wall of the threaded
internal bore of said housing having an outer surface and an
opening into the threaded internal bore, and wherein said
second sealing member comprises an O-ring disposed in an
O-ring groove formed in the exterior surface of the end wall
of said adapter effective for sealing said adapter against the
outer surface of the protrusion and the internal surface of the
end wall of the threaded internal bore when said adapter is
screwed into said housing.

3. The device of claim 1, wherein said first sealing
member comprises a flexible, deformable disk.

4. The device of claim 1, wherein the chosen diameter of
the inlet bore of said adapter limits the flow of liquid and/or
gaseous fluid through said outage gauge.
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